Unexpected difficulty when intubating patients remains a problem for all anaesthetists. While a number of attempts have been made at defining simple yet comprehensive 'difficult airway' algorithms 1-4 , they do not address in detail the intubation of patients using a fibreoptic bronchoscope after induction of anaesthesia. This is an important method of securing an airway when difficulty in intubation has occurred. Specific airways have been devised to assist the anaesthetist during fibreoptic intubation. There are a number of such airways available including the Berman Intubating Airway (Vital Signs, Totowa, NJ, USA), Ovassapian Fibreoptic Intubating Airway (Kendall, Argyle, New York, NY, USA) and the Williams Airway Intubator (Williams Airway Intubator Ltd, Calgary, Canada) 5 . Unfortunately, these devices do not provide a reliable means of controlled ventilation and therefore should be distinguished from 'dedicated airways' 6 , including the LMA-ProSeal and the Classic LMA (The Laryngeal Mask Company Ltd, Maidenhead, UK). The latter devices are "dedicated to the maintenance of airway patency, while other major airway interventions are anticipated or are in progress [and] should be compatible with spontaneous and controlled ventilation". There are a number of problems in the use of the laryngeal mask as a conduit for fibreoptic intubation. The major one is in patients with limited mouth-opening. This paper describes a technique that may be used in situations where there is limited mouth-opening and the patient refuses or is unable to give consent for awake fibreoptic intubation. It must be emphasised that the technique also provides a reliable means of controlled ventilation and delivery of oxygen and inhaled anaesthetic agents, so long as the pharynx and larynx are patent.
CASE HISTORY
The patient has given his consent for the clinical details of his case to be published in a peer-reviewed medical journal. The medical staff in the attached photographs have given consent for their images to be published.
A 22-year-old man presented with an unstable C6 fracture/dislocation requiring semi-elective posterior cervical spine fusion. His past medical history was unremarkable. His mouth-opening was limited to approximately 1 cm due to the presence of a Philadelphia collar. His airway assessment was otherwise unremarkable. Alternative methods for management of the anticipated difficult airway were discussed with the patient including awake fibreoptic intubation, intravenous induction with direct laryngoscopy and inhalation induction with fibreoptic intubation through the endotracheal tube. The patient was extremely anxious, refused awake fibreoptic intubation and insisted on being asleep prior to endotracheal intubation. Due to the instability of the cervical spine and the previous experience of the operator using the endotracheal tube as a conduit for fibreoptic intubation, the patient consented to the proposed technique.
The patient was placed in a supine position and the hard collar was left in place. Routine noninvasive monitoring (including electrocardiography, non-invasive blood pressure measurement, pulse oximetry and end-tidal CO 2 analysis) was commenced as well as invasive blood pressure monitoring. After pre-oxygenation for three minutes, the patient was slowly induced with increasing doses of sevoflurane while maintaining spontaneous ventilation throughout the induction period.
After induction of general anaesthesia, Cophenylcaine Forte (ENT Technologies Pty Ltd, Malvern, Victoria) spray was applied topically to the right nostril. A 7.0 mm internal diameter endotracheal tube (Portex Ltd, Hythe, Kent, UK) had been softened in warm sterile water. This tube was passed along the floor of the nasal cavity until it was judged clinically to be behind the soft palate and tongue. The endotracheal tube was held in position with the index finger and thumb of the left hand and the anaesthetic circuit connected. The mouth was closed and jaw-thrust was achieved with middle, ring and little finger of the same hand. The contralateral nostril was occluded by pressure from the thumb (Figure 1 ). This produced a relatively airtight seal and enabled a volatile agent and oxygen to be delivered via the endotracheal tube while positive pressure ventilation was performed to assist respiration. Gastric distension was minimised by limiting the ventilating pressure to a maximum of 15 cm of water.
A Bodai Suction Safe™ Swivel Y connector (Sontek Medical, Hingham, MA, USA) was attached to the endotracheal tube. The intubating fibrescope (Olympus LF-GP, Olympus America Inc., USA) was passed through the slit in the connector until it emerged from the tube behind the soft palate and tongue ( Figure 2 ). Positive inflation pressure also assisted in displacing the epiglottis anteriorly. The epiglottis and vocal cords were identified. Two separate aliquots of 2 ml of 2% lignocaine were injected down the working channel of the bronchoscope onto the vocal cords and into the trachea respectively. The bronchoscope was passed through the vocal cords and into the trachea. The endotracheal tube was advanced over the bronchoscope until correctly positioned at the desired level in the trachea. The position of the tip of the tracheal tube was confirmed by direct observation using the bronchoscope. The bronchoscope and Bodai connector were removed and the endotracheal tube was re-connected to the anaesthetic circuit. The patient was then paralysed and placed in position so that surgery could proceed.
DISCUSSION
The placement of an endotracheal tube into the nasopharynx provides a reliable means of maintaining the airway and ventilating the patient when mouth-opening is limited. A secondary use of the tracheal tube is as a conduit for fibreoptic bronchoscopy and endotracheal intubation. The technique may be performed when the placement of a laryngeal mask is contraindicated or impossible.
Atherton at al 7 followed by Higgs et al 8 successfully used the fibreoptic bronchoscope/Aintree catheter and the classic laryngeal mask airway (LMA North America, Inc, San Diego, CA, USA) to produce a reliable 'user-friendly' method of tracheal intubation. However, this method requires adequate mouthopening to allow the insertion of a laryngeal mask. In cases where the patient's mouth-opening is limited, other methods of endotracheal intubation must be used
11
. The Difficult Airway Society's guidelines for management of the unanticipated difficult intubation provide a useful start in finding a solution to this problem, but have a potential weakness because their flow chart presupposes the ability to ventilate the patient with either facemask or laryngeal mask airway. The accepted fall-back position for the "can't intubate, can't ventilate" situation is either cannula cricothyroidotomy or surgical cricothyroidotomy. These guidelines do not consider the situation where there is limited mouth-opening, so that these patients could only be managed with cricothyroidotomy or tracheostomy under local anaesthesia. This approach is inappropriate in the case of a patient with an unstable cervical spine lesion.
While it is true to say that the Difficult Airway Society's guidelines include the use of a nasopharyngeal airway, they do not encompass the use of the standard tracheal tube as the nasopharyngeal airway. The American Society of Anesthesiologists' Practice Guidelines 4 in 2003 emphasise the need for supplemental oxygen throughout the process of difficult airway management. They also include blind intubation (oral or nasal) and fibreoptic intubation in their list of techniques for difficult airway management. These guidelines, however, do not consider the use of the endotracheal tube as a potential conduit for fibreoptic intubation nor as an alternative to the laryngeal mask for oxygenation and ventilation of the patient.
The technique described to facilitate airway control during fibreoptic intubation has been employed routinely by the author during maxillofacial and ear, nose and throat procedures for many years. The series by Metz and Beattie 9 describes the use of a modified nasal trumpet to facilitate fibreoptic intubation, including a description of the airway maintenance manoeuvre. The authors of this paper advocated the use of a special item of equipment which they constructed from prepackaged nasopharyngeal airways. The disadvantages of this approach are that it takes time to construct this item of equipment and it may not be used for securing the airway definitively. The advantage of using an endotracheal tube is that it is readily available and does not require any special preparation in the "can't intubate, can't ventilate" scenario. Metz and Beattie also advocated using the fibreoptic bronchoscope down the other nostril or via the mouth. While this may be a useful alternative to the method described here, the problems of ongoing continuance of anaesthesia and adequate patient oxygenation are not solved by this approach.
The placement via the nose of an endotracheal tube positioned above the epiglottis can be of considerable benefit to the inexperienced operator, as the tube orifice can be placed in position so that the fibreoptic bronchoscope lies immediately above the vocal cords when it emerges from the tube. In the situation where there is distortion of the normal anatomy, or there is delay in achieving tracheal intubation, anaesthesia may be continued for as long as required. Where there is delay in achieving endotracheal intubation, the patient may be allowed to breathe spontaneously or assisted ventilation may be used. Once test ventilation has been carried out, the patient may be paralysed to assist in maintaining a clear airway. This presupposes that the pharynx and larynx remain patent throughout.
In those circumstances where difficulty in viewing the larynx occurs, the following manoeuvres have been found useful to move the epiglottis away from the posterior wall of the pharynx: Jaw-thrust, 1.
Positive pressure ventilation with an inspiratory 2.
pause, Inflating the cuff of the tracheal tube 3. 13 . Of these, the most useful has been the use of jaw-thrust, especially in the presence of a lingual tonsil. Unfortunately, this is relatively contraindicated in the presence of an unstable cervical spine. In the presence of limited mouth-opening, it may still be useful to use the standard laryngoscope and a (limited) oral inspection to assist with optimal placement of the endotracheal tube in the oropharynx, even when the epiglottis cannot be seen by the oral route. The Yankauer sucker may also be used to clear secretions.
There are a number of problems with the technique described:
High ventilation pressures may cause gastric • distension and regurgitation 10 . Low pressures are therefore required and the technique is relatively contraindicated in patients with pre-existing gastro-oesophageal reflux. In these circumstances, the concomitant use of cricoid pressure is possible, but awake fibreoptic intubation is considered safer. This technique should not be used in situations • where nasal intubation is contraindicated such as pre-existing coagulopathy, basal skull fractures and nasal pathology. The technique is unsuitable for use in the presence • of upper airway bleeding. The technique as described uses inhaled anaesthetic • agents. Where there is concern regarding the possibility of operation room pollution, intravenous anaesthesia may be used instead. The author has found, however, that provided the airway is clear, leakage is minimal or non-existent. Maintaining a clear airway is easier if the patient is paralysed, but this should be done only after test ventilation has shown it is safe to proceed. One other factor in assisting the establishment of a clear airway is careful positioning of the head and neck. Where there is no cervical pathology, jaw-lift has also been found to be very useful in both clearing the airway and making it easier to identify the laryngeal structures. A second operator capable of maintaining the • airway in the manner described and/or relatively skilled in the art of fibreoptic bronchoscopy is required. A major advantage of the technique is that it enables safe fibreoptic intubation under controlled conditions with an anaesthetised patient. This allows even those relatively unskilled in fibreoptic intubation techniques to safely achieve intubation using a fibreoptic technique under general anaesthesia without compromising the patient's safety. As such, it can be recommended as a useful teaching aid.
The reader who wishes to reflect on the optimal technique for nasal intubation is referred to an excellent review article by Hall and Shutt 12 , who provide an overview of the relevant anatomy, together with the current indications and contraindications for nasotracheal intubation. The authors discuss complication rates and outline anaesthetic techniques and possible training methods.
In conclusion, the use of the endotracheal tube through the nose as a conduit for fibreoptic intubation is described. This technique provides an alternative to other previously described approaches, with the advantage of ensuring a clear airway into the pharynx. So long as the airway is also patent at the laryngeal level, this technique also provides a means of ongoing oxygenation and ventilating the patient, should this be required.
